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A Study on Design Standard for Paddy Field Ramp
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SUMMARY

Steep and narrow ramp installed in the paddy field makes it difficult and sometimes dangerous to drive
agricultural machines on it. Because agricultural machinery become larger and heavier, it is necessary to
revise design standard for ramp to provide safe travel. This study was conducted to revise the design standard
for paddy field ramp, especially for its width and slope.

A mathematical model predicting travelling path of a tractor on paddy field ramp and farm road was
developed and simulated. To verify this model, field tests were carried out. The model could predict trvelling
path with RMS Error of 12.5cm and 8.2cm, which were judged to be adoptable for determining the width of
paddy field ramp. By applying this model to 110ps tractor, which was assumed to be the largest tractor in
Korea, width of paddy field ramp was determined as over 3.6m.

The slope of paddy field ramp, which provided tractor with 10% of the total weight of the tractor and the
mounted implement as reaction force at front wheel against ground was analyzed by considering weight
transfer effect on a ramp. The result showed that adequate slope of paddy field ramp was 14°.

Keywords : Paddy field ramp, Design standard, Travel path model.
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Fig. 2 Viewof field test for tracking tire
path.
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Table 1 Specifications of the tractor used for verification of the simulation model

Model Power Size(L X W x H) Wheelbase Axliebase
{PS) {(mm) {mm) (mm)
LT412D 41 3,660 % 1,560 % 2,300 front : 1,275 1,858
rear : 1,240
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Fig. 3 Determination of field ramp width.
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Table 2 Specifications of the tractor used for determining the field ramp width.

Model Power Size(L X W <X H) Wheelbase Axlebase
(PS) (mm) (mm) (mm)
MF4270 110 4,720 % 2,190 X 2,745 front 1,740 2,609
rear : 1,735
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Fig. 5 Dimension variables discribing the
upper and lower linkage of a trac-
tor.
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Table 3 Specifications of tested implements

A20d A6z 2001 129

Size of tractor
Implement Model Length Width Height Weight for attachment
(mm) (mm) (mm) (kgf) (PS)
Plow Unknown 1,920 1,300 1,100 281 35~45*
Rotavator R150 1,328 1,690 1,050 280 26~30
" SW170G 910 1,910 1,000 428 40~46

* Obtained from the specification.
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Table 4 Mass center of the implements

Distance from mass center to hitch point of upper link (mm)
Implement Model - -
Horizontal Vertical
Plow Unknown 1,060 (55.2)* 799 (72.6)
Rotavator R150 267 (20.1) 633 (60.3)
" SW170G 478 (52.5) 612 (61.2)

* Ratio to the implement size.

g Ad F X& Wgos © Y Ag owe
0.lmz yetiteh. webd 4 7¢ Agsted A
Az o) ZL 75w 25+0.1+1.0=3.6m7} =Ho T
AAYRY EZ 36m ooz HAYHYD o
Axe A RN AN AE NES F
Ag grolrh

Lt ZHXURS HAL

(1) ™2 —?—Hl%él 2% 25

EdE S Agol et A@dHd B A
AtEE é"a‘s}ﬂ A AR AP AQdrie B
AFHE d&Fadd Y971 o A4 ¥
# ZEWY 27k 71$ € ddE dFsH A
dden I FAIAs B 49 Zo

(2) TEIYRY HAE HH

Tﬁlw % 4% 2AA7)o 7FHol ¥ EY

g ZE3 915 = dH g AMNEE
?fﬂ @ﬂ% 5o JeEr QAo

R 5ol olald ZAANYRY HA AMNEE 14°
2 Jelwten d3 HA7|EAM AT AAIEQ
1872 77.8% Axe sFEt ol & ArF
HAFZS 5, 1986, TAMN AR 4 1994 F)ol A
B3 AAE 17~22°¢ vlsj s 22 heolch

4. 2% Y HE
B a7 5977 Asz Folad A2
9 % al—t— EAUZY E3 ANE 5 A

< 1 95t FPHAT. B FH7)
A7t & 1*1 EZRAYZE AYY Ao FYH
2E 71 22 ZAHAL, AA=E 4714

&3 o A g KR o zs}:

Table 5 Calculated slope angle of each
tractor/implement combination

Tractor Implement | Slope angle of

Model Size(PS) Modetl field ramp(®)
LT380D 38 14.1
T390 39 14.2
LT412D 41 18.3
LT410D | 41 | Onknown 19.0
D480 43 16.3
T480 44 18.8
T280 28 13.6
D300 28 R150 21.5
AF310 30 22.3
LT412D 41 16.4
LT410D 41 SWI170G 17.1
D480 |, 43 14.7
T480 44 17.0
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